I 



(i2)4#»tt**ttlc*-5u\r^P*nfcHIBai« 




(43)hrs^pjb (io) mv&'&mm^ 

2002 30 H (30.05.2002) pct WO 02/43001 Al 



(51) SKHtfF^?! 7 : G06T1/00, 
A61B 6/03, 6/03, 6/370, 6/14 

(21) SeajJSS-^-: PCT/JP01/10211 

(22) mtsmmB: 2001 ^11 fhib (22.1 1.2001 ) 

(25) SKfflUCDWS: 0*S 

(26) B*ffi 

(30) ®ffej§^— 

ftH 2000-358420 

2000 4£ 1 1 24 B (24. 1 1 .2000) JP 

(71) U«A(*H*l»<*Ta>»36B^OL^T;:*aaA 
B (NfflON UNIVERSITY) [JP/JP]; T 102-0074 



SlSSS^Ftt ffl E^SiHT § 8§24-^- Tokyo (JP). 

^ 'J £ SfEfifr (X MORITA MANUFACTURING 
CORPORATION) [JP/JP]; =r 6 12-82 13 J^tPiff^^rfitt: 
MEm^*fflT680SJfe Kyoto (JP). 

(72) §BW#; fccfctf 

(75) «W#/UiBA(*HICOl*T0>*J: 9JjffHffi(BEFU, 
Shinobu) [JP/JP]; T 300-1622 36«S*fflSffl*J*Br 
ffijll 253-1 11 Ibaraki (JP). gf#MR'J (ARAI, Yoshinori) 
[JP/JP]; T 120-0005 m^«8SaiE^3-21-9 £ +h 
-f KMH5014 Tokyo (JP). ft A i£ (TSUNASfflMA, 
Hitoshi) [JP/JP]; T260-0852 =F SUBrFStm **E 
BT359-5 #10)^^11 y 7-303 Chiba (JP). f&*IE£] 
(SUZUKI, Masakazu) [JP/JP]; T612-8213 Sl£BJ&]K3P 
m**JI£K^SBT680#tfe »5£#*t * y ♦ SftWW 
Kyoto (JP). 



(54) Title: IMAGE PROCESSING METHOD 




(57) Abstract: An image processing method comprising a step of extracting a 
plurality of images, different in depth, of a 3-D object over a plurality of angles, 
a binarizing step of deleting the portion of a gray level range that has very few 
object components out of the plurality of images obtained by the extracting step, 
re-mapping the other portions into a specified gray level range, and binarizing 
the resultant portions, and a step of building the 3-D image of the 3-D object 
based on the images binarized by the binarizing step. 

(57) Mifoi 



^ y MS? Lit U 2 2 lUb^M <t . gfrfB 2 ftft^«-etWB 2 fiift; Ufc® 



WO 02/43001 Al 



(74) jtm. X: #S:&j^(rrOH, Tadahiko); T 150-6032 MM SW^IISS: 

»S#EBit#4TS20#3^Slt***- : r>^U — Sll&SSi:£$S£« 
•4 X £ r7 — 3^ fit Tokvo CJP1 

^tPCTii-ify hO^MKSSc^ftTl^ r n - K <t B§|g 
(81) Jt^S (IWj: DE.FI, JP, US. <D*V — V J 



WO 02/43001 PCT/JPOl/10211 

m m m 

#P35gWk r^^/jNRgJH-^XHC T (Ortho-CTPHIO ffl 3^7cW#^^°o 
15 ^AOfBSj , *fMfe*Hfc* 39r4jP224-P229,2000j »: £ &38«£;iVCV>5o 

^ hMS^^frftjtS £ 5 ft 3 tfcjn^/wS:^ g 5 J; 5 Kir 



i 



WO 02/43001 PCT/JPOl/10211 

&#? U ffi©8P#&j^j£©MNH£81te^ 5/ tr ^ biff U 2 WtT S 2 lifrfl^JiE 
£ „ fftie 2 Wb^jiis-eHtffa 2 ifl/fb bfcM^c^v ^ tula 3 &jmm.m<z> 3 $c5c 

^{^jiR^ , mm 2 ncft^jg-curiB 2 ^ vt^mm^m^xnm 3 #c5n*t^ 
<*> 3 ^Tm^mmt % 1 1- * 5 N 3 ^at^© 3 ^wifesrffijsg-rs £ 



2 



WO 02/43001 PCT/JP01/10211 

sett, in 3 \z.^-rm.mwm^^itmmvtc.m^^T^Mx-h^ 0 



3 



1 » 

WO 02/43001 



PCT/JPO 1/10211 



@10 «U M 7 1 0 0 ~ 2 5 5 0 ~ 2 5 5 \Z.^r -y 

HUB:, »£9MPI!*0> 2tfftfi***i - H'C*)* 0 

5 h 1 3 ra % ^ i <D$ffiw<owjMntetz£ ?) nhfofcmWifcm^^xiffMm 

15 ®^^i-^T?fe^o 

JilBHfcSSV^TffiVfetfCV^S^S^BR^SrOTI-WM-f-So 
1H i/7TAT*fe>5, nit ^§§$rcfe*K 12ti, *ft*p«-e*> D . 13 
ft T^-n^-^^/«^-T?fe«5, 14H SRJBaS'tra^T?*?). 2 

20 

(11©^) 

tram> t/vycTittfe!), ifc&MiU i. *fe*n*i 2 N T-my 



4 



WO 02/43001 PCT/JPOl/10211 



5 fc:j8 % PnyMHtt, HDD, CD-ROM, CD-R, FDDf© 
^14^ Mt^SS:tt5J:MutTt)J;v\ 

io mm&i 3tm<xh^\ 

-OfctK ZttSr^tU*C^*< tfel 8 0° m^Rf^^ ^jJi/TV^So 4fe£n*l 

^#t^$tt, 7*^^/1^— ^fc2E«§tt5„ Ttc^-T^f^/^Ml 3 
15 trfV *J9AS?— 9Xc-Wb&frk. s f*- 1 4 icft^^tit 

C T^l-«t 9 #£>*vfc 3 ^5n^x— * te, EI 2 R^£ivCi^5 J; 5 Ki 
, 240X300X300 ORftM^®^^^Sr^"i-§o 

^ms^ m*3 n % nmm\t, w&&w$\otz> 3 ^55^- * £ 2 ^ 

— ^I4te, ^-/vycT^mi-«t^it^#^^RttM^>3^:5Gx— 2 

fr*S, t/vy C T^M-<OWM\^ CArai Y,Tammis£do EJwai K et Development of 
25 Qrtho Cubic Super High Resolution CT(Ortho-CT).Car'98J»780-P785(proc.) > 19983 

m 2 *mm<D— mmm<Dm^m^m^mmir^t^<Dm^-ro 



5 



WO 02/43001 PCT/JP01/10211 

m 1 (OHr;W C Tgf^V^TiSfW U #e> Ml 3 ^tu-t-^^^ 2 

fc&fc, M^L^x 1^[rI2 7 6fe, 6^|RlOtf-4 4 1 6tfcO®^^3!9m 

1~ 0 o*«9 % |H2^i-J: 0 0®fPtX$£2 4 0®^-9-^X(D®^, 

mw$k<r>\wm\^ 8 t*y k 2 5 6i^i3-t?^$ttSo 

@3tt, 02O«fc •gO«9mU/cSH^M©^^i~o M3fatbWb 

5o ftgM ^ v Knara* fitz. 276^2 &7m&&j%^x*mmM<Dm@L%m 

15 ^IS^^®^^!!^ Jfc^y^S 1~S 4/^£>1»/&£;ft-C^5„ ^-T- 

Ty7S 3teu ^^^^S 2-e-^>yt°V^bfclfe(Diii^^r2jjt{t;i-§^7 1 y>^ 

V^^V^2?}C7n|ii^^6fci6<D^m-T?fcSo tot, ^T^^SlR^f 
25 S 2&^y^S 3l^3Hi:-t1>£V\, 



6 



WO 02/43001 PCT/JP01/10211 

&3c 09;tfcf> HlKffiPlfcfcs ®Bpl-p8<D8t©Hffiom !2Sffi 
Sffip 2~p 9 0 8fe(DHS©¥^ |3lIP3tt, BBp3~pl 
0 08 ^fcOHSJ^ 2 ?^ t ft 5 0 
HI 6 fcH 5 te^^H®Mfc&Wfc^Ufc®te&^o 

5 /-rx^^ir^f^ 7^At?fc^cDT\ ^u-ar^itrs^^^.t^s y-r 

-<D£ 5 {ci^^S^i; !9.^Bi®^L-C#^ft®^a^Jii-- £ ft < ^ 
10 3SiR.bfc#^ 0 5 (B) l^ti 5(-*»8Iffi#^ftbtBM*it 
ftv\, TOfe#^Eft^jit^^$^5t>OT*^ft<s pjHitrJS^?? 

fc * h ^7All)Stt> m&lZ-tt UTTIBO^: ( 1 ) £raM UX^g^te a - b 
Y=255X (X-a) / (b-a) • • • (1) 

20 &<<St?mm.fe&m ( a , b ) £rJL-otf\ 2feKl, «&f£ a - b £#^10 - 2 5 

BBI^ 2000] K^Sjh/cvSo 
25 -era, 2o©uj^ ; iiF^i~^^>^— ^-T?fcs 0 -rftt>*>x 2«wfci-5BHcr±* *r 



7 



WO 02/43001 PCT/JPOl/10211 

15 13 8 f±. ® 7 * h j^m^<DmmW(ommikx^ v m 9 r±* ss^ 

ttlO OjfcStSr&JBfcU 0 0-25 5^!StiISti,fcl5H»H«l*t?&»3 , 

. *rie^A-Kij:«t>©4:*iaa$^5o *£-e* **©ir*toa-r±* toss® 



8 



WO 02/43001 



PCT/JPOl/10211 



m&$m&fo%o Jfct^^yT'S 3©Ca nnyS(:J;5 2fe>fk#L»:oVNTtft 

5 Canny «fc 5 2 HEfc&3&r** P^CD-kjia^fe*:^ a66^i:l;:«fc*>^s> 

Si\ 2o(OR|{S:SrfflV^3tV^5,-^^||v^5/^^mi-§o ^UT, 

*x 2mtT^>o 5fe*5s ^©CannyWfc [CANNYA Computational 
10 Approach to Edge DetectionJEEE TRANSACTION ON PATTERN ANALYSIS AND 
MACHINE IN-TELLIGENCE,1986] M^^tbTV^o 

15 ■Sfc, |9 ^-r^fl^©H^£_k!B(DC a n n yfelc i «5 2 «{kL.fd 

011 2 WbMlfe-e*) 9 ^ m 6 ^-TMia^^:<D^^ C a n n y & 

1 1 2ftft;iSHfeH^ 0 1 2 2^t:M^^-<"C/ -r xasfs 

#^u-c*5«9, ^ttri, / 4 ^f$.ft&—fe<Dmm& u -c v ^ 5 it -e ra: < 
. 8t£4£i o o~2 5 5fc&:0-ifcU-Cv^i:<b£r^b-a^£ o 

*ie»^-eWc, fc* l>^7«ia«Il 0 0~2 5 5lrMltO~ 
2 5 5l^y tf^^i-^i^^J:^. ft£4Kl 0 0-2 5 5t£#&L;fcy>>f Xjife 
25 M^t§t5rt^T*#, C annyfeias 2 1ft{fc^fc^ia^/h £ W 



9 



WO 02/43001 PCT/JPOl/10211 

®i3 \z±.m<ommmiz.£ v ^h^tmm^^xwmm^ 3 y&mm. 

5 £r^i- 0 

^mi&Mfcztu^ /Jn £ v *mti&&m&x*m& & titc ; x©#v\ 2^® 

(S) Z Xspffi-ejRjfe* 4 5 Ufc Z tt^Xlft 

t^sx% ±&vitmmmjjm±, 014^ savors* 5^ 



10 



WO 02/43001 



PCT/JPO 1/10211 



8 0 OMHzt#m2 5 6MB©RAM^*D <D=tl/\?^— PXmfaVtiM 

s -era, it§j>)Hiu^i5^ miML^m^xx^nmm^B 5&\ 3&5»^ 

•T (B) o ro^Jt) Wbfc^u-r, ®4l£i*i-J;5^ *pmM8k, 

7*&mtHM* 2mb%m%:ff5 (C) „ ^CD#£>*Wc 2 ifcTGBifeSrfliVT 3 & 
TnMMStitT^ ftgM^UtelBfgl-S (D) o rtaM^eyfcMUcfrfcS 

15 1 o^^joM^am^^^jffi 

20 (D YZ5p®-e^tr^'L^4 5ffi|§MgUfcYM&TJSZtt 
(D ZX5p®X*m^^r4 3 ^4 5^E]^UfcZ|ft^X# 
©— SKfctt^asSMlWBX, YXt^Ztttz^n^TtiV^ 
Mx.^ 016K:, X, YXt^Zttfc, XY¥®-T*!S0£5r 4 5^t 

25 ®1 7 U^-jEE.®** (A) , IE:*W# (B) , EAS* (C), 3E— 

~-ffiVf (D) , jE-+W (E) OjE#®#:<D#®©^>L>^IE#®^©^^Sr^ 

^j»<o— gKXtt^&s&ttt vxh £v\ 

H^ilC, 01 5^$^TV^5^T?, H#|^^SLfcH&7G®^£l3 2 



11 



WO 02/43001 



PCT/JPOl/10211 



£ & H^TnM^^IH 1 9 l^-To Hi 2 0 <D 3 Jfc5niiiHfef3\ @1903 JfcTGpMfe £ 

r <D «fc 5 fc, @20 (DM&te. 1 6 ^IrJco H^5n®^ i: £ 
tfSrtm, ttffl^4:*S^^55:Vv«SttlBSrB!l8feU fife© 



12 



WO 02/43001 



PCT/JPO 1/10211 



m t „ huib 2 ^^jg-CHtrflB 2 m is Ltcmmzm^^xtm 3 acsaasHfefcxa 3 & 
tsthx, ro/p^Aiaot, -Liang 1 %LT$m 2 (Dmfom\^\-yz>mm.%m 

15 flstT*tfvrt>«fcv\, 



13 



WO 02/43001 



PCT/JP01/10211 



it j£ <o m m 

10 

15 it^mt, 

tm 2 iit^jiR-e«uiB 2 ^ t vtcmm^m^ ^xmrn 3 ^*r#^tf> 3 y^m 
20 vfem&&i&mirz>¥-mkmm&-tz> - £ £ -r sww^c 1x2 is*^m 

25 

6. im.2m>mm^ mm^mn^^mm^/^ii^h^y^K^x^ / 



14 



WO 02/43001 



PCT/JPOl/10211 



10 8. iu|E2fi£^Jifite. ^5a®*o^ig^^c:^v^T^t^te^3:#^^fc 0 ^^^ 
ttrlS 2 flitf fc3Mg-ctWB 2 «fc L;fcliimK:S<5v^i!irie 3 #c5c*HM&© 3 ^55® 

20 m.^mmr^> mm. a: & = ^ tr * * \z.mx &^z>^t&t&mt -rzmmmzf & 



15 

HIES ftfc JB« (g§H9l) 



FIG. 1 




1/20 



WO 02/43001 



PCT/JP01/10211 



FIG. 2 

z • 




300 @it 



2/20 



WO 02/43001 



PCT/JP01/10211 



FIG.3 




3/20 



PCT/JP01/10211 



FIG. 4 



1 


r 


- ■ 








r 










r 










r 










1 


r 





4/20 



WO 02/43001 



PCT/JPO 1/10211 



FIG.5 




5/20 



WO 02/43001 



PCT/JPO 1/10211 




6/20 



WO 02/43001 



PCT/JPO 1/10211 



FIG.7 



1000 



m. 




7/20 



WO 02/43001 



PCT/JPO 1/10211 



FIG.8 




8/20 



WO 02/43001 



PCT/JPO 1/10211 



FIG.9 




9/20 



WO 02/43001 PCT/JP01/10211 

FIG. 10 




10/20 



WO 02/43001 



FIG. 11 



PCT/JP01/10211 




11/20 



WO 02/43001 



PCT/JP01/10211 



FIG. 12 




12/20 



WO 02/43001 



PCT/JP01/10211 




13/20 



WO 02/43001 



PCT/JPO 1/10211 




14/20 



WO 02/43001 



PCT/JPO 1/10211 




15/20 



WO 02/43001 



PCT/JP01710211 




WO 02/43001 



PCT/JP01/10211 




17/20 



WO 02/43001 



PCT/JP01/10211 



FIG.18 




18/20 



1 



WO 02/43001 



PCT/JPO 1/10211 



FIG. 19 




19/20 



WO 02/43001 



PCT/JP01/10211 



FIG.20 




20/20 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP01/10211 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G06T1/00, A61B6/03, A61B6/03, A61B6/14 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G06T1/00, G06T15/00, A61B6/03, A61B6/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST FILE (JOIS) , PATENT FILE (PATOLIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, witli indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 3-121579 A (Toshiba Corporation) , 

23 May, 1991 (23.05.1991) (Family: none) 

pages 1 to 2 ; drawings 

JP 7-14023 A (GE Yokogawa Medical System, Ltd.), 
17 January, 1995 (17.01.1995) (Family: none) 
Full text; all drawings 

JP 2000-30044 A (Shimazu Corporation) , 

28 January, 2000 (28.01.2000) (Family: none) 

Full text; all drawings 

JP 62-129035 A (GE Yokogawa Medical System, Ltd.), 
11 June, 1987 (11.06.1987) (Family: none) 
Full text; all drawings 

JP 1-88783 A (Toshiba Corporation) , 

03 April, 1989 (03.04.1989) (Family: none) 

Full text; all drawings 



1-10 



1-10 



1-10 



1-10 



1-10 



Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

K A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish fee publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later 
than the priority date claimed 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"& D document member of the same patent family 



Date of the actual completion of the international search 
28 January, 2002 (28.01.02) 



Date of mailing of the international search report 

05 February, 2002 (05.02.02) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsirnile No. 



Authorized officer 



Telephone No. 



FormPCT/TSA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/10211 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 1-88786 A (Toshiba Corporation), 

03 April, 1989 (03.04.1989) (Family: none) 

Full text; all drawings 

JP 1-88787 A (Toshiba Corporation) , 

03 April, 1989 (03.04.1989) (Family: none) 

Full text; all drawings 

TsugunobuBEPPUetal. , "Ortho-CT wo mochiiita Ago Kansetsu 
no 3- Jigen Model Kouchiku ni kansuru Kenkyu" , Denshi Joho 
Tsuushin Gakkai Gi jut su Kenkyu Houkoku, Vol.100, No. 596, 
pages 145 to 149, 18 January, 2001 (18.01.2001), (in Japan) 
Full text; all drawings 



1-10 



1-10 



1-10 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



PCT/J P01/10211 



mivm-tz-frmnjm mmmnm (ipc) ;> 

Int. C1 T G06T1/00 A61B6/03 , A61B6/03 , ' A61B6/14 



■at*fT-3fc»/jNBaeiBi- mmnm&m (ipc) j 

Int. CI' G06T1/00 , G06T15/00 , A61B6/03 , A61B6/14 



mmm?£T~mivfzm^-7*-?<<~x wsfcfctBi LfcjBW) 

JICST^T'f/vaOIS) , #ff7T-f/KPAT0LIS) 









A 
A 


JP 3-121579 A ffig&ttMIt) 
1991.05.23 (7 r^y—^U 

m-2M, 

JP 7-14023 A (5? f — ^^^#/V^;*xX#5^%fc) 

1995.01.17 (77?y^U. 


1-10 
1-10 






Bl^iSaeSr^TLjtB 

2 8. 0 1. 0 2 


BgreiNrosHg b o 5.0 2.0 2 


B#B#«F.Fr (I SA/J P) 
Sfitf 100-89 1 5 


mm- (S 

«gS*-§- 03-3581-11 0 1 


|S5H 9 5 6 9 


V ■ 
&m 3 5 3 1 



tSPCT/ISA/2 10 (Jf?2^—^) (1 9 9 8¥7^) 



H^mJS## PCT/JP01/10211 



JP 2000-30044' A C«cS^thft«Hf^r) 
2000.01.28 (77S3-4U 

JP 62-129035 A CUtfiT^-f A/V^^At^^lt) 
1987.06.11 (77 5!i-4U 

JP 1-88783 A (ftc^^tS^) 
1989. 04. 03 (77 5!) — ft L) - 

JP 1-88786 A (flgi^ttSCg) 
1989. 04. 03 (77?!J —ft U 

JP 1-88787 A (#55^tfcJK2) 
1989. 04. 03 (77?P —ft L) 

wmmm mM^ wmmm, ortho-cT&ffiv^c^p^s^u^ 
^*^ffl^tcH-r««B«!, n?mmmm^&ffim$m& vol. 100 n 

o. 596 P. 145-149, 2001. 01. 18, ( 0 ^Hft) 



1-10 



1-10 



1-10 



1-10 



1-10 



1-10 



^PCT/ISA/2 10 (M2'<—*?<DWt%) (1 998^7^) 



